INTRODUCTION
Syphilis is a chronic sexually transmitted disease (STD) caused by Treponema pallidum. The genus Treponema includes Treponema carateum (causative agent of pinta) and Treponema pallidum, which has three subdivisions: T. pallidum subsp. pallidum (venereal and congenital syphilis), T. pallidum subsp. pertenue (yaws) and T. pallidum subsp. endemicum (bejel). 1 The introduction of penicillin in the late 1940s resulted in the decrease of overall overall syphilis incidence. 2 However, during the fi rst decade of the 21 st century the incidence of syphilis increased, with the total number of new cases estimated to be 10.6 million in 2008. 3 Nowadays, syphilis is once again targeted by the sanitary programming plans of the WHO, either as a distinct disease or an HIV-related co-infection. Syphilis control and eradication is part of the extensive programme of the WHO against STDs, whose target is a 90% reduction in the incidence of T. pallidum (2018 global baseline). However, diachronic factors such as poverty, low hygiene standards, political instability and war should always be taken into consideration. 4, 5 Syphilis was the most severe STD in the history of public health until the emergence of AIDS. It was inextricably linked to sex work and became the center of attention of the global medical community. The history of syphilis is associated with factors such as the socio-economic history of each country, the lack of medical knowledge and the ignorance of citizens as a whole, all of which contributed to the disease spreading worldwide. 6 In this study, specifi c brief data related to the factors that contributed to the spreading of syphilis in Greece, Bulgaria, Serbia and Turkey are presented. The Balkan nations have a long and turbulent history, coupled with strong cultural interactions and similar sociological backgrounds.
The current study presents some aspects of syphilis in the Balkan Peninsula from the 19th century until the Interwar. Ever since the birth of modern Balkan States (Greece, Bulgaria, Turkey and Serbia), urbanization, poverty and the frequent wars have been considered the major factors conducive to the spread of syphilis. The measures against sex work and sexually transmitted diseases (STDs) were taken in two aspects, one medical and the other legislative. In this period, numerous hospitals for venereal diseases were established in the Balkan countries. In line with the international diagnostic approach and therapeutic standards, laboratory examinations in these Balkan hospitals included spirochete examination, Wassermann reaction, precipitation reaction and cerebrospinal fl uid examination. Despite the strict legislation and the adoption of relevant laws against illegal sex work, public health services were unable to curb the spread of syphilis. Medical and social factors such as poverty, citizen's ignorance of STDs, misguided medical perceptions, lack of sanitary control of prostitution and epidemiological studies, are highlighted in this study. These factors were the major causes that helped syphilis spread in the Balkan countries during the 19th and early 20th century. The value of these aspects as a historic paradigm is diachronic. Failure to comply with the laws and the dysfunction of public services during periods of war or socioeconomic crises are both factors facilitating the spread of STDs. This latter similarity played an important role in the spreading of syphilis.
In the 19 th century, the Ottoman Empire and the newly founded Balkan states of Greece, Bulgaria and Serbia faced similar organizational problems as far as their health services were concerned. Until the establishment of the fi rst universities and medical schools in the Balkans, folk healers and indigenous doctors who had studied at major universities in Italy, France, Germany and Austria held an important role in the Balkan societies. One of the fi rst concerns of the new states was the protection of public health for social, economic and military reasons. With regard to infectious diseases, the major threats stemmed from diseases such as tuberculosis, cholera, typhoid, malaria and syphilis. The Balkan countries attempted to confi ne these diseases by both scientifi c (detection, isolation and treatment of patients) and legislative (laws and regulations on sex work) means.
THE SOCIOLOGY OF SYPHILIS: THE CASES OF ATHENS AND ANKARA
The establishment of the new Balkan states was accompanied by the creation of new urban centers. In turn, the accumulation of the population in urban centers was complemented with the fi rst signs of social inequalities and low living standards. At the same time, the fi rst phenomena of marginalization, delinquency, social and class hatred appeared. These conditions were ideal factors for the fl owering of delinquency and sex work. The turbulent war periods in the Balkan history led to an increase of poverty among the local populations, which in turn triggered sex work. The cases of Athens and Ankara are two typical examples of the interactions between socioeconomic factors, politics and diseases.
In 1833, after Greece gained its independence from the Ottoman Empire and the international recognition as a state from the great forces of that era, a large number of veterans (estimated at 13,000) suddenly found themselves without an objective and reason of existence. As a result, thousands of them fl ocked to Athens with their families. 7 Despite its mere 10,000 inhabitants, the new capital was teeming with beggars, villains and sex workers. The problem was so serious in the capital of the new, tiny kingdom, that only a year after its founding the Bavarian King of Greece, Otto I, issued a law entitled "Directive on Public Women and Brothels" (1834). 8 According to this law, sex work was recognized as a profession, whereas the relevant authorization was issued by the Bavarian police and granted only to women over 18 years old, who were subject to weekly examinations by a physician. 9 The law of 1834 was supplemented in 1894, when for the fi rst time sex workers were obliged to carry a health card, with their respective photograph on the front page bearing the stamp of the Police. 7 In 1923, Law 3032 "on Measures to Control Venereal Diseases and on Indecent Women" was passed. 10 Law 3032 provided for the appointment of three-member committees in each prefecture, under the title "Committee for the Control of Venereal Diseases". Despite these laws, illegal sex work became a major problem. During the period 1925-1931 and according to the data of the "Sexually Transmitted Diseases Clinic for Sex Workers" in Athens (who were divided into regular and exceptional), exceptional sex workers (registered as secretly fornicated) were more prone to syphilis infections than regular registered sex workers. 11 The study of the medical records of Athens Venereal Hospital "Andreas Syngros" for the period 1931-1935 revealed 5,333 cases of voluntary or involuntary admissions of patients with syphilis in various stages. The age spectrum of syphilitic sex workers ranged from 16-40 years, whereas the age group 16-20 years corresponds to 24% of all patients. 12 The case of Ankara is almost similar. After the establishment of the Turkish Republic (1923), the Ankara-based leadership focused on public health issues and attempted to control various diseases, among them syphilis. As a consequence of World War I, many young women turned to sex work. Illegal sex work increased and syphilis spread to every province of the country. The sex workers who migrated to Ankara for new opportunities were not subject to medical examinations; thus, among the fi rst projects that the Ministry of Health undertook was the campaign against syphilis and the introduction of relevant laws, such as the "Public Health Law" and the "Law for the Prevention and Containment of Syphilis". [13] [14] 
SYPHILIS IN BULGARIA AND SERBIA
Bulgaria and Serbia also focused on treatment, legislation and public education. The fi rst Unit of SDTs in Bulgaria was founded in Sofi a in 1893. Notably, the Bulgarian Red Cross played a signifi cant role, as it realized the need for generalized mobilisation even in peacetime -and not only in war periods. In 1886, the Bulgarian Red Cross concentrated on the national fi ght against SDTs and syphilis. In 1908, its headquarters set up a committee to conduct studies on the fi nancial planning of the fi ght against syphilis. 15 In 1931, according to the data presented at the First National Conference on Syphilis organized by the Dermatological Society of Bulgaria, 1% of the population suffered from syphilis. This estimate included those suffering from endemic syphilis, which was common at that time in certain districts, while approximately one-third of the patients had primary syphilis. 16 In Serbia, after the liberation of the country (1878), venereal diseases were included in the agenda of the new State. During the period 1880-1897, there were 12,354 Serbian soldiers with venereal diseases and 14.2% of them had syphilis. According to offi cial statistics, 0.26% of the total Serbian population suffered from syphilis in 1898. 17 A series of sanitary laws were introduced in that period, such as the "Law on the Organization of the Sanitary Profession and Public Health", the "Prostitution Regulations" and the "Regulations of the Hospital Funds gained for Prostitutes". 18 Sex work and syphilis spread rapidly during and after the years of World War I. In 1926, the Serbian Health Authorities issued "Temporary Measures for the Prevention of Venereal Diseases". According to the Serbian data, illegal sex work was responsible for almost 80% of all infections. Interestingly, among 408 women under control, after a 3-year follow-up examination only one was found to be healthy, while the rest had been infected and received treatment on a regular basis. 19 It seems that in the Balkans, as everywhere else, when the legislation was focused on the criminalization of at-risk individuals, the fi nal result was disastrous. In contrast, where the spirit of the legislation was the implementation of the health structures and the welfare policy, the result was completely different. Typical examples are the cases of Britain and the Weimar Republic. In the case of the Imperial Britain in 1916, the attention of the Royal Commission on Venereal Diseases focused on the improvement of the heath-care units and social work on behalf of the sex workers rather than on new legislations. [20] [21] [22] The case of Weimar Republic was similar to the British concept. In 1927, the Law for Combating Venereal Diseases abolished the state regulated sex work and decriminalized the sex workers in general. The great contribution of the law was the fact that for the fi rst time in Germany medical authorities were those that were responsible for the patients and not the Police. [23] [24] 
ATTEMPTS OF SCIENTIFIC CONTACTS BETWEEN THE BALKAN DERMATOLOGISTS
In May 1928, the Pan-Slavic Association of Dermatovenereologists was founded in Prague in order to unite the Slavic dermatologists on professional level (by Prof. Krzysztalowicz (1868 -1931) from Warsaw and Prof. Schamberger (1871 -1944) from Prague). 25 The Association included Bulgarian, Czechoslovakian, Polish and Yugoslav national associations and the fi rst president was Prof. Krzysztalowicz. 26 The congress was attended by representatives from the Slavic national associations and participants from Greece, Turkey, Romania and France. The number of participants amounted to 160 physicians. 35 The proceedings of the congress show that 104 papers were presented, most of them from the fi eld of STDs (43 papers, 41.35% of the total number). Out of these, 27 research and experimental papers (62.7%) were on syphilis. 27 The 3rd Congress was organized in Prague in 1934 under the presidency of Prof. Schamberger. 28 Unfortunately, this scientifi c initiative was not long-lived.
ENDEMIC SYPHILIS IN THE BALKANS: THE CASE OF BOSNIA
Endemic treponematoses include chronic bacterial infections such as yaws, endemic syphilis and pinta. This group of treponematoses was a serious health problem in many developed countries during the 20 th century. According to the estimates of the WHO, in 1996 this group of treponematoses yielded a global prevalence of 2.5 million cases. 29 The number of disabled persons is estimated at 260,000 cases globally.30 Acute infection with endemic syphilis primarily affected the 2-to 15-year-old age group in dry climates. The disease is prevalent among people living under low standard hygienic conditions. [30] [31] Endemic syphilis has existed in Europe since the 16th century. The data for endemic syphilis in the Balkans are derived from travellers' and physicians' narrations. The disease appeared in northern Greece during the Greek War of Independence (1821-1832). The local healers considered it as a form of leprosy, but it was Karl Wibner in 1837 who affi rmed the disease was syphilis. Greek physicians called the disease "spyrokolon". According to the Bavarian Professor of Chemistry and Experimental Physics in the Medical School of the Othonian University of Athens, Xavier Landerer (1844-1869), the Greek territories were infected during the campaign of Ibrahim Pasha of Egypt against the Greeks, in 1823-24. 32 A similar endemic syphilis was present in Serbia in the early 19 th century. The case of Bosnia is the most interesting case of endemic syphilis. The descriptions of syphilis in the area are derived from the 17 th century. The famous Turkish traveler Evlija Čelebija mentioned the existence of syphilis in Bosnia during his travels in 1660-1665. However, the origin of endemic syphilis in Bosnia is under question. According to the most recent theories, the disease was introduced by Ottoman, Venetian or French soldiers. [33] [34] The 19 th century was a turbulent period for Bosnia, which was under Ottoman occupation from the 15th century until the Herzegovina Uprising (1875-77), then part of the Austro-Hungarian Empire (1878-1918) and later part of the Kingdom of Yugoslavia . The historical adventures of Bosnia led to poverty and low hygienic standards. Between 1885 and 1911, 8.3% of the examined population was infected with endemic syphilis. According to the data of a post-world war I study, during the period 1927-1933, 11.8% of the patients examined had been infected with the disease. During the Interwar period, the health authorities attempted to stop endemic syphilis using arsenicals, but their efforts failed. Endemic syphilis in Bosnia had all the characteristics of a "family" disease and the infection was often transmitted from one family member to another. According to contemporaneous observations, the infection-rate among children varied according to the infection of one (36.3%) or both parents (51.6%). 34 The case of Bosnia illustrated the scientifi c ignorance of the nature of syphilis, as the theories of the period supported that certain forms of syphilis appeared more frequently than others. In the case of Bosnia, the impression of the benign nature of syphilis was commonly accepted. Finally, as a result of the fi eld studies of the Zagreb School of Public Health in 1934-35, which were carried out with the fi nancial assistance of the Rockefeller Foundation, it was established that the manifestations of endemic syphilis in Bosnia had no difference from those of venereally acquired syphilis. 34 After World War II, it was estimated that there were about 50 million cases of yaws worldwide, a million endemic cases of syphilis, while approximately 20 million individuals were thought to suffer from venereal syphilis globally. 35 In 1948, the United Nations International Children's Emergency Fund (UNICEF) and the World Health Organization (WHO), sponsored a global control syphilis program in 46 countries. In the same year, Yugoslavia, with the help of UNICEF and WHO, initiated a syphilis control program focusing in Bosnia. The campaign consisted of the serologic examination of about 438,000 persons (or 95% of the population), and treatment of all households using provocaine penicillin G in oil with 2% aluminium monostearate (PAM). Moreover, another aspect of the program entailed the enlightenment and education of the population.34,36 The program of UNICEF-WHO, with the goals of screening, treating individuals (with active or latent infection) and periodic surveys, led to the reduction of endemic treponematoses by 95%. [37] [38] [39] 
DIAGNOSTIC AND THERAPEUTIC APPROACH TO SYPHILIS
Based on the international practice, the Balkan venereology made use of various lab examinations, like the spirochete examination or the Wassermann reaction, the precipitation reaction and cerebrospinal fl uid examination. 40 The Wasserman test was extremely helpful for the determination of infected individuals, but the method had low specifi city and the result was often subject to error. During the Interwar, the physicians indicated that 2-14% of all Wasserman tests produced false positive results. Other researchers had suggested that Wasserman tests produced more than 25% false positives. Actually, many individuals suffered the toxic reactions of the syphilitic therapy of an incorrect Wasserman positive result. [41] [42] The low specifi city of the method and the false-positive results due to the cross-reactions with Plasmodium spp. and Mycobacterium tuberculosis, were the main causes for the high rates of prevalence in the offi cial documents of the health authorities. 43 Based on the medical knowledge of the era, the four-year therapeutic process may have "improved" the syphilitic skin manifestations, but at the same time it had serious side effects. Treatment with mercury usually caused irritation of the skin (pain, redness, necrotic abscesses), mercurial stomatitis (pain and bleeding from the gums, lesions on the tongue), gastrointestinal disturbances (liver and kidneys), anemia and fever. 44 The arsenic treatment using Paul Ehrlich's arsphenamine, known under its commercial name Salvarsan, usually caused side effects like disturbances of hypersalivation, bradycardia, lung edema, gastrointestinal disturbances, stomatitis, exfoliative dermatitis, anemia, hemorrhagic purpura, hepatic and renal failure. 45 Common side effects of bismuth were skin rashes, anemia and bismuth stomatitis. 46 The most frequent side effects of potassium iodide included redness of skin, pemphigus and acute laryngeal edema. 47 
SYPHILIS IN MODERN BALKAN STATES
Syphilis in the Balkans showed specifi c variations in every country. In the case of Serbia, it seems that during the period of civil war, accompanied with specifi c socioeconomic conditions between 1991 and 1995, syphilis was mainly imported by Serbian citizens employed in former republics of the Soviet Union. 48 According to the data of the blood donors screening tests during the period 2010-2013 in the Blood Transfusion Institute and Military Medical Academy, the recorded percentages of syphilis-positive donations were 0.04% and 0.06%, respectively. 49 In Turkey, during period 2007-2014 from women who were routinely screened for syphilis as a part of antenatal care the syphilis seroprevalence rate was 0.06%. 50 In Greece, during the period 2005-2012,the total number of patients with primary syphilis has risen from 111 in 2005 to 158 in 2012, an increase of 42.3%. 51 
CONCLUSIONS
Syphilis was a major public health problem in the newly established Balkan states between the 19 th century and World War II. The turbulent war periods and confl icts of the area that caused internal migration, combined with specifi c long-term consequences of rapid urbanization, such as poverty and the increase of sex work, had a signifi cant impact on the evolution of syphilis. In addition, non-compliance with sanitary regulations, coupled with the lack of public awareness of the nature of the disease, resulted in an increase in the prevalence of syphilis. The mentality of policy measures against syphilis in the new Balkan states was rather legislative than medicinal. During the Interwar, the epidemiological approach in the Balkan States had a common characteristic: most measures against syphilis were characterized by a non-systematic examination of the foci, with few exceptions. Moreover, a signifi cant number of cases were not detected by the medical authorities. It seems that the combination of classic socio-economic factors, ineffective treatment, the lack of accurate epidemiological data and the mistaken management of patients, led to the failure of syphilis control in the Balkan states until the mid-20th century.
